Differential involvement of 5-HT(2A) receptors in the discriminative-stimulus effects of cocaine and methamphetamine.
Involvement of 5-HT(2A) receptors in the discriminative-stimulus effects of cocaine versus methamphetamine was studied in Sprague Dawley rats (n=10) trained to discriminate 10 mg/kg cocaine, i.p., from saline under a fixed-ratio 10 (FR10) schedule of food presentation. The ability of (+/-)-1-(2,5-dimethoxy-4-iodophenyl)-2-aminopropane (DOI), a 5-HT(2A) receptor agonist, and ketanserin, a 5-HT(2A) receptor antagonist, to either substitute for or block the discriminative-stimulus effects of cocaine, or to shift the cocaine dose-response curve, was evaluated. DOI (0.18-1.0 mg/kg) partially substituted for the training dose of 10 mg/kg cocaine, but only at doses that decreased rates of responding. At the highest dose of DOI tested (1.0 mg/kg), there was about 65% cocaine-appropriate responding. Substitution of DOI for cocaine and DOI-induced decreases in rates of responding were completely reversed by ketanserin (3.0 mg/kg). Ketanserin (3.0 mg/kg) also produced a significant shift to the right of the cocaine dose-response curve and antagonized increases in rates of responding produced by lower doses of cocaine. Ketanserin (1.0-10.0 mg/kg), however, did not block the discriminative-stimulus effects of the training dose of cocaine. When DOI (0.3 mg/kg) was co-administered with different doses of cocaine, there was a slight leftward shift in the cocaine dose-response curve, which was not significant and appeared to reflect simple additive effects of DOI and cocaine. In contrast, the same dose of DOI (0.3 mg/kg) produced a marked and highly significant shift to the left of the methamphetamine (0.18-1.0 mg/kg) dose-response curve in the same subjects and the effects of DOI and methamphetamine were clearly more than additive. The present findings provide new evidence that there is some serotonergic modulation of cocaine's discriminative-stimulus actions, which appears to involve stimulation of 5-HT(2A) receptors. However, involvement of 5-HT(2A) receptor activity in the discriminative-stimulus actions of cocaine appears to be less pronounced than in similar actions of methamphetamine.